As part of a growing trend towards integrated economic, social, and environmental sustainability, there is interest in wastewater treatment systems that use less energy (or even produce energy), allow for the elimination or beneficial reuse of biosolids, and restore natural nutrient cycles.
INTRODUCTION
While today's wastewater management systems are a foundation of modern public health and environmental protection, is a new interest within the wastewater management community to establish best practices and industry benchmarking to encourage broader and more meaningful sustainability. The intent of a more sustainable wastewater management system is to use less energy (or possibly produce energy), allow for the elimination or beneficial reuse of biosolids, and restore natural nutrient cycles. (Daigger, 2005) Following are some of the drivers that are prompting the industry to consider integrating sustainability into their wastewater solutions.
• Belief or culture that it is the "right thing to do"
• Local and state requirements or policies to incorporate sustainability
• Operational efficiencies
• Cost reduction in operations and maintenance (O&M) (e.g., lower energy cost)
• Lower risk (e.g., less management of toxic chemicals)
• Public acceptance of a more "green" system CATEGORIES AND POINT SUMMARY Table 1 provides a summary of the categories and points in the WWSRT, as described in this paper. This version of the WWSRT development includes three major categories. The "General" category applies to all wastewater utility efforts toward sustainability, and should be considered in conjunction with the other two categories. The second category applies to planning, design, construction, and start-up for new construction or major upgrades.
The third category separates the operations, maintenance, and management elements. Any existing utility can consider applying the "General" and "Operations" categories to their wastewater system. Intent: Provide an opportunity to award projects points for exceptional performance above the requirements set by this rating system and/or innovative performance in green engineering categories not specifically addressed.
Requirements:
For each point, identify the goal of the innovation credit, the requirement for compliance, the deliverables to demonstrate compliance, and the design approach (strategies) that are being considered to meet the requirement.
Discussion: These credits can apply to outstanding social or community efforts such as the following:
• Community involvement
• Education programs
• Community development achievements
• Demonstrated social equity measures (e.g., is the WWTP located in a privileged rather than a disadvantaged area)
• Cost to community (e.g., are rate increases or community indebtedness avoided?) Intent: Control erosion to reduce negative impacts on air and water quality.
Requirements: Prepare and implement an erosion control plan for any construction relating to the collection system. The plan must conform to the latest U.S. Environmental Protection Agency (EPA) guidelines for stormwater management during construction or local/state requirements, whichever are more stringent. The plan must be approved by the appropriate authority.
Credit 3.2 Route Selection (1 Point)
Intent: Avoid disturbance of sensitive areas and reduce environmental impacts from the location of a pipeline through a sensitive area.
Requirements:
No collection system extension shall be placed in any of the following areas.
• Prime farmland as defined by the U.S. Department of Agriculture
• Within 5 feet of the 100-year floodplain as defined by the Federal Emergency Management Agency
• Threatened and endangered species habitat as defined by federal and state authorities
• Within 100 feet (or more stringent per locally applicable regulations) of waterways, wetlands, and areas of special concern identified by federal, state, and local requirements
• Public parkland
Credit 3.3 Development Density (1-2 Points)
Intent: Channel development to urban areas, protect greenfields, and preserve habitat and natural resources.
Requirements:
Provide new pipeline infrastructure only within areas planned and zoned for minimum development density based on square foot of building space per acre of land (sf/ac):
• 30,000 sf/ac 1 point
• 60,000 sf/ac 2 points (two story downtown development)
Credit 3.4 Brownfield Redevelopment (1 Point)
Intent: Enable the rehabilitation of damaged sites where development is complicated by real or perceived environmental contamination, reducing the pressure on undeveloped land during the planning stages of the project.
• 25% Reduction 1 point
• 50% 2 points
• 75% 3 points
• 100% (no point discharge) 4 points Discussion: In many cases, municipal wastewater is conveyed away from the original source such that the discharge of the treated effluent does not serve to replenish local water resources. Water management should now consider alternatives to this approach. Consideration should be given to groundwater discharge, implementation of natural treatment systems (e.g., constructed treatment wetlands) or decentralized treatment systems that eliminate point source discharge.
In addition, the level of wastewater treatment required to protect public health and the environment often results in an effluent with quality suitable for reuse. In some instances, water resources will be in sufficiently short supply that additional treatment to enable reuse of effluent will be cost effective. (Daigger, 2005) Consideration should be given to reuse for non-potable applications such as landscape irrigation, toilet and urinal flushing, and custodial uses. (USGBC, 2005) Synergy with nearby industrial or manufacturing, such as cooling water requirements, should be reviewed.
Credit 4.2 Stormwater (1 Point)
Intent: Limit disruption and pollution of natural water flows by integrating the management of stormwater and wastewater flows.
Requirements:
The impact of stormwater on the wastewater collection and treatment system must be managed to avoid contamination of waterways. Combined sewer systems must have approved plans in place to minimize combined sewer overflows (CSOs). Separate sewer sewers must also have approved plans in place to mitigate the negative impact of increased inflow/infiltration during storm events.
Discussion: Combined systems can provide additional benefit of storing stormwater for treatment and discharge after the storm event is over. This can moderate high peak flows in waterways (caused by runoff from impervious services) and improve water quality (by treating contaminated stormwater runoff). Regardless of the type of wastewater system, consider that any stormwater volumes that cannot be handled with stormwater best management practices (BMPs) can be integrated into the wastewater treatment process to eliminate contamination before reuse or discharge.
Credit 4.3 Surface Water (1 Point)
Intent: Maintain or improve water quality and quantity in surface water.
Requirements: Design a management plan that addresses surface water impacts. The plan must conform to the latest federal and local/state requirements, whichever are more stringent. The plan must be approved by the appropriate authorities. This credit may include National Pollution Discharge Elimination System (NPDES) permitting for point source discharge, interbasin transfer approvals, and others.
Discussion: Perform site studies or surveys to identify site elements and adopt a master plan that includes mitigation or avoidance of negative surface water impacts. (USGBC, 2005) Smaller treatment facilities that produce high-quality effluents and allow for local discharge to eliminate the public health necessity to remove the wastewater from the populated area must also be considered. A hybrid system could use a centralized system supplemented with decentralized systems. (Daigger, 2005) For example, if individual on-site treatment systems are appropriate in some areas, the need to convey the wastewater is minimized, the volume being discharged at the centralized WWTP is reduced, and contributions are made to water resources in the localized area. In cases where the WWTP is in another watershed, local on-site systems can reduce interbasin transfer.
Credit 4.4 Groundwater (1 Point)
Intent: Maintain or improve water quality and quantity in groundwater.
Requirements: Design a management plan that addresses groundwater impacts. The plan must conform to the latest federal and local/state requirements, whichever are more stringent. The plan must be approved by the appropriate authorities. In addition to the related regulatory requirements listed for Credit 4.3, this credit may also include groundwater discharge permits.
Discussion: See discussion for Credit 4.3 and apply to groundwater impacts.
Credit 4.5 Aquatic Habitat (1 Point)
Intent: Ensure that water withdrawals and wastewater discharges do not threaten aquatic ecosystems, biodiversity, or individual species.
Requirements: Design a management plan that addresses aquatic habitat impacts. The plan must conform to the latest federal and local/state requirements, whichever are more stringent. The plan must be approved by the appropriate authorities.
Discussion: Perform site studies or surveys to identify site elements and adopt a master plan that includes mitigation or avoidance of negative aquatic habitat impacts. (USGBC, 2005) Discussion: Acceptable recycled-content cements used as substitutes for Portland cement include the following:
• Fly ash generated as a coal combustion by-product or ground granulated blast furnace slag as a by-product of pig-iron production (only with documentation that the plant was not co-fired with hazardous waste, medical waste, or tire-derived fuels and with verified mercury content <2 parts per billion [ppb]).
• Rice husk ash.
Fly ash generated from municipal solid waste incinerators is not acceptable for this credit. In addition, mechanical and electrical components are not included. (GGHC, 2005) Credit 6.4 Dioxins in Materials (1 Point)
Intent: Reduce the release of persistent bioaccumulative toxic chemicals (PBTs) associated with the life cycle of pumping and process materials.
Requirements: Specify no use of cement from kilns fired with hazardous waste. Specify no use of materials in mechanical/electrical systems (piping, conduit, and boxes) containing virgin or recycled chlorinated compounds including the following:
• Chlorinated polyethylene (CPE) (e.g., wire and cable jacketing)
• Chlorinated polyvinyl chloride (CPVC) (e.g., water pipes)
• Chlorosulfonated polyethylene (CSPE) (e.g., electrical connectors)
• Neoprene (e.g., seals, gaskets, and adhesives)
• Polyvinyl chloride (PVC) (e.g., pipes and conduit, wire, and cable sheathing)
Exception can be made for minor parts, such as tracks, gaskets, and seals, as long as a chlorinated compound is not one of the primary materials of the frame or body of the product. However, specifiers are encouraged to seek ethylene propylene diene monomer (EPDM) and silicone or other non-chlorinated alternative seals and other minor parts where possible.
Discussion: Because of their toxicity, persistence, and bioaccumulative characteristics, even very small, difficult to detect releases can lead to harmful exposures. This credit is intended to eliminate materials that either contain this PBT or are associated with the PBT release at one or more stages in its life cycle. Alternatives may include polyethylene for wiring and copper, cast iron, steel, concrete, clay, polypropylene, and high density polyethylene (HDPE) for piping.
Fluoropolymers as substitutions for wiring should be avoided. (GGHC, 2005) Intent: Divert construction, demolition, and land-clearing debris from landfill disposal. Redirect recyclable recovered resources back to the manufacturing process. Redirect reusable materials to appropriate sites.
Requirements: Develop and implement a waste management plan, quantifying material diversion goals. Recycle and/or salvage at least 50 percent of construction, demolition, and land clearing waste associated with the wastewater process. Calculations can be made by weight or volume, but must be consistent throughout.
• 50% Diversion 1 point
• 75% 2 points Discussion: Provide tabulation of the total waste material, quantities diverted, and the means by which diverted. Designate a specific area onsite for reuse and recycling and track progress throughout construction. Identify haulers and recyclers to handle the designated materials. Salvage may include donation of materials to charitable organizations or reuse of salvaged materials onsite.
Credit 6.10 Construction Management-Temporary Facilities and Equipment (1 Point)
Intent: Implement site and materials management during construction to minimize adverse impacts on staff and neighbors. Reduce air and noise pollution from construction equipment. Implement conservation and efficiency practices for temporary facilities.
Requirements: Develop and implement a Construction Practices Environmental Management System (EMS), which can include the following.
• Develop site plan including temporary facilities, designated staging areas, access roads, and construction parking. The plan should focus on reducing site disturbance.
• Use approved measures to protect sensitive areas of the site, including prohibiting staging, stockpiling, and soil compaction. Prevent disturbance to natural resources, protected wetlands, and endangered species.
• Use high-efficiency equipment for temporary heating and cooling. Make all temporary facilities weathertight.
• Store materials in a clean, dry location to prevent soiling and moisture.
• Prevent fuels, waste oils, washdown water, and other hazardous or undesirable material from entering sensitive areas, waterways, and sanitary or stormwater facilities.
• Use salvaged or refurbished materials for construction of temporary facilities, excluding pressure-treated wood, wood treated with arsenic and chromium, and wood with lead paint.
• Control particulate discharge and dust.
• Use energy-efficient lighting and control light pollution in temporary lighting. Shut off temporary lighting during non-work hours, except for emergency and security needs.
• Control water during construction as approved by local or state authorities.
• Use alternative-fueled vehicles for on-road construction vehicles to provide 50 percent of the projects vehicular transportation needs (as measured by total miles logged).
• Reduce air emissions from construction equipment and other non-road engines by using lowsulfur diesel fuel, biodiesel, or natural gas.
• Reduce noise emissions from construction equipment and other engines by using low-noise alternatives.
• Use electric-powered cranes, compressors, and other equipment when feasible.
• Demonstrate efforts to establish carpooling or alternative transportation programs for construction personnel.
• Appoint an Environmental Manager onsite to oversee the environmental goals for the project.
• Provide training to construction personnel on environmental issues and site-specific requirements. (GGHC, 2005) Credit 6.11 Fundamental O&M Requirements (1 Point)
Intent: Verify and ensure that the entire system is designed, constructed, and calibrated to operate as intended.
Requirements: Implement or have a contract in place to implement the following fundamental best practices.
• Engage a review team that does not include individuals directly responsible for the project design or construction management
• Review the design intent and the basis of design documentation
• Incorporate start-up and O&M requirements into the construction documents
• Develop and use a start-up and O&M plan
• Verify installation, functional performance, training, and O&M documentation
• Complete a start-up and O&M report Discussion: The activities discussed above are generally expected as part of a typical start-up and are an essential function; however, the following activities should be given consideration.
• 35%
points
Discussion: Operate a procurement and waste reduction policy including purchasing strategies and staff education. The focus should be on source reduction, reuse, and recycling when possible. Consideration should be given to the following measures.
• Avoid waste by modifying a process or procedure (electronic versus paper)
• Buy products with recyclable materials, durability, reusability, and less packaging
• Recycle, including 95 percent of batteries and fluorescent lamps
• Implement composting processes
• Identify markets for waste products (GGHC, 2005) • Include all waste generated, even if from a specific renovation or repair 
CONCLUSION
Although this article focuses on the potential benefits of a sustainability rating tool for wastewater systems, the tool must undergo additional review, revision, and piloting to refine the concept, and, as such, the tool will be updated to incorporate new strategies as they evolve.
Point-based rating tools that reduce complex circumstances down to a "score" can be popular and useful because they are easy for a wide audience to understand. At their best, such programs serve as education, guidance, and catalysts for change. However, since each point in the system represents a great deal of information, the entire rating program must be carefully calibrated and updated over time to ensure the desired results. Programs that are too easy, too difficult, or improperly balanced will not gain the credibility or the popularity needed.
Popular rating systems can become influential, and critics often single out examples of manipulation, which in some cases may be the perception of imbalance. In other cases there may be examples of achieving points by means that do not meet the overall intent.
Some initial feedback has been incorporated and includes the following future revisions of the tool.
• Improvements in the credits and overall calibration of the points for each
• Streamlined documentation approaches that would minimize effort and expense in using the 
